1. Introduction. Numerical subroutines for machine computation of the complete elliptic integrals are usually based upon the well-known Gauss arithmeticgeometric mean process [1] or Hastings-type Chebyshev approximations
[2], [3] , partially because the power-series expansions for these functions converge so slowly. It is well known that the speed of convergence as well as the numerical stability of a power-series expansion can frequently be improved -by converting it into a series of Chebyshev polynomials [4] . In this paper we present a number of such converted expansions for the complete elliptic integrals Kik) and Eik).
Power-Series Expansions for Kik) and Eik). The complete elliptic integral of the first kind is defined by
where m = k2 and 2Fi(a, b; c; z) is Gauss' hypergeometric series [5] . Computationally this form is most useful for small m. For m ?a 1 there are two other useful expansions: the Legendre form [6] (2) Kik) = ln-l2F1Q,i;l;^-K2in), and a modified Legendre form [3] (3) Kik) =Ilni2FiQ,I;l;^+X2(I7),
where K2iv) and 3C2(r;) are infinite power series, and n = 1 -m. The analogous equations for the complete elliptic integral of the second kind,
for the Legendre form, and (6) Eik) = In-ßiin) +&2iv)
for the modified Legendre form, where Ei, E2, Si, and 82 are all infinite power series.
3. Chebyshev Series Expansions. A sufficiently rapidly converging power series can be converted directly into a convergent expansion in shifted Chebyshev polynomials [7] where /(*) = H'onT*ix), Qúxúl, n-0 Tn*ix) = cos [n arceos (2a; -\)], and the prime on the summation indicates that only half of the first term is used. All of the expansions of Section 2 are well behaved for values of the variable not greater than $. Further, the restricted domains Oí mi J and 0 í i¡ á i cover the full domain 0 ^ i! I 1, making it reasonable to convert the expansions into series of shifted Chebyshev polynomials in the variables 2m and 2ri.
There are two useful expansions corresponding to ( 1 ) :
Oúmú^, where (7b) results from conversion of 2Fi(£, J; 1; m) and the coefficients of (7a) incorporate the multiplication by ir/2. The usefulness of (7b) is pointed up by the expansions corresponding to (2) and (3), where the coefficients 6" occur again:
The expansions corresponding to (4) and (6) are
The peculiar form of (8b) is necessary to insure proper evaluation of Eik) for n = 0 ik2 = 1) through the relation lim r¡ In -= 0.
For most floating-point computers, the evaluation of ln(l/»;) is accurate for all n except 0. Then the expansion
would be most useful.
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